Compound nucleus effective moment of inertia has been calculated for several fission reaction systems induced by nucleons, light particles, and heavy ions. Determination of this quantity for these systems is based upon the comparison between the experimental data of the fission fragment angular distributions as well as the prediction of the standard saddle-point statistical model (SSPSM). For the systems, the two cases, namely with and without neutron emission corrections were considered. In these calculations, it is assumed that all the neutrons are emitted before reaching the saddle point.It should be noted that the above method for determining of the effective moment of inertia had not been reported until now and this method is used for the first time to determine compound nucleus effective moment of inertia. Hence, our calculations are of particular importance in obtaining this quantity, and have a significant rule in the field of fission physics. Afterwards, our theoretical results have been compared with the data obtained from the rotational liquid drop model as well as the Sierk model, and satisfactory agreements were found. Finally, we have considered the effective moment of inertia of compound nuclei for the systems that formed similar compound nuclei at similar excitation energies.
The angular distribution of fission fragments is an effective probe to study the dynamics of the fission reaction. The effective moment of inertia of the compound nucleus is a crucial quantity in determining fusion-fission dynamics, although there has not been introduced any precise method to determine it. In this paper, to calculate the effective moment of inertia of the compound nucleus, a novel method is presented. In this method, the values of the effective moment of inertia of the compound nucleus for several induced-fission reaction systems by light projectiles and heavy ions are determined by fission fragment angular distribution method. This method is based upon the comparison between the experimental data of the fission fragment angular distribution as well as the prediction of the standard saddle point statistical model(SSPSM). Calculation through this method is considered with and without neutron emission correction in the reactions. It is now clear that because of the hindrance to fission, a larger number of particles, neutrons in particular, are emitted from the fissioning system. These pre-fission neutrons are emitted not only during the transition stage up to the saddle point but also during the decent from the saddle to the scission point. The emission of neutrons before reaching the saddle point has the effect of lowering the available excitation energy at this point and this in turn will reduce the variance of the K distribution. Assuming the average angular momentum removed as 0.5 per neutron, correction to < I 2 > values can also be made. However, the change in the variance of the K distribution due to the angular momentum of emitted neutrons is not significant. In the present work, the pre-fission neutrons are taken to be emitted before the saddle point, since it is not straightforward to separate experimentally the contribution of neutrons emitted before the saddle point and the ones emitted after the saddle point but before the scission point. Afterwards, our theoretical results have been compared with the data obtained from the rotational liquid drop model as well as the rotating finite range model(RFRM), and satisfactory agreements were found. Finally, we have compared the effective moment of inertia for the systems, populating the same compound nucleus and at similar excitation energies.
A study of fission process will produce its own unique insights into the problem of largescale nuclear dynamics. The study of the fission fragment angular distribution of induced fission by light projectiles and heavy ions continues to be a rich source of information. There is an important physical quantity in the calculation of angular anisotropy of fission fragment by statistical models. This quantity is the effective moment of inertia of the compound nu-2 cleus. Fission fragment anisotropy A defined as:
. According to the SSPSM, anisotropy A that is proportional to < I 2 > is given by: A ∼ = 1+
, where < I 2 > is the mean-square angular momentum of the compound nucleus and
is the effective moment of inertia of the compound nucleus at the saddle point; ℑ and ℑ ⊥ are moments of inertia parallel and perpendicular to the symmetry axis, respectively [1] . T sad , the nuclear temperature at the saddle point can be calculated as:
In this equation, E ex denotes the excitation energy of the compound nucleus, while E c.m. , Q, B f , E R , ν and E n represent the center-of-mass energy of the projectile, the Q value, Table I . The references for finding all necessary data including B f , < I 2 >, and the experimental angular distribution data and the bombarding energy range for the systems are also listed in Table I .
In Table I , for some reaction systems, the effective moment of inertia of the compound nucleus is calculated without the emission of neutron, or by taking at most one emitted neutron into account, because the coefficients of equation ℑ ef f in terms of E c.m. will be negative in terms of emitting two neutrons. It may be noted that the center-of-mass energy of the projectile is roughly the same as that in the laboratory framework for the induced fission performed by light projectiles as well as the rotational energy E R can be neglected.
The effective moment of inertia for the p+ 209 Bi reaction system has also been calculated, but the coefficient of E c.m. in equation ℑ ef f will be negative considering without the emission of neutron. The effective moment of inertia for this system reaction is similar to the τ + 207 Pb and α + 206 Pb reaction systems at the same excitation energy for the compound nucleus, since these systems that formed similar compound nucleus, 210 Po. In this paper, level density parameter, a is taken 0.094A C.N. for all the reaction systems, where A C.N. is the mass number of compound nucleus.
The coefficients of equation ℑ ef f in terms of E c.m. without considering neutron emission and by considering the correction related to neutron emission for 6 systems undergoing induced fission with heavy ions are given in Table II . The references for finding all necessary data including B f , < I 2 >, E R and the experimental angular distribution data are also
given. The bombarding energy range for the systems are also listed in Table II Finally, we have compared the effective moment of inertia for the reaction systems that formed similar compound nuclei. It is expected that this quantity must be the same for the reaction systems populating the same compound nuclei at the same excitation energies.
For the P + 185 Re, τ + 183 W, and α + 182 W reaction systems that formed similar compound nucleus 186 Os, it is observed that the average errors in the calculation of effective moment of inertia of the compound nucleus 186 Os, over the energy rang for the reactions mentioned above are < 5% and ≃ 29% for the former two reactions in comparison the last reaction, respectively. Keeping in mind that the effective moment of inertia for the reaction systems populating the same compound nucleus are independent the role of the entrance channel for these reaction systems and depends on the excitation energy of the compound nucleus.
We propose here that the discrepancy between the calculated ℑ ef f for the α + 182 W reaction system and with those of the τ + 183 W system arises from the measurement technique of fission fragments(catcher foil technique) which is used in the last experiment [6] . The fission fragment angular distributions are measured using different types of detectors both passive like mica, lexan and glass and active like gas and silicon surface barrier detectors. A combination of gas and silicon detectors have also been used for a cleaner separation of fission fragments.
We have also compared the effective moment of inertia of the compound nucleus for the reaction systems that formed the similar ], where B f (I, K) and T are fission barrier height and nuclear temperature, respectively [13] . For the reaction systems where the entrance channel mass asymmetry α = (
) is greater than the BusinaroGallone(BG) mass asymmetry α BG , the measured anisotropies are in agreement with SSPSM predictions and NCNF is absent. On the other hand, it is observed an anomalous behavior in fission fragment angular distribution for the systems with α, smaller than α BG . While the 11 B + 237 Np and 12 C + 236 U reaction systems have a normal behavior in fission anisotropies, the contribution of NCNF for the 16 O + 232 Th reaction system is less than < 10% over the present energy range of investigation. The effect of this contribution NCNF for the above reaction is the lower average error, that is < 3%.
In conclusion, the calculation of the values of effective moment of inertia using the experimental data for fission fragment angular distribution as well as the prediction of the statistical models is a novel method, which has been carried out in this work for the first time .
In this work, ℑ ef f is calculated in terms of emitting one and two neutrons and compared with the case of ignoring the neutron emission. It was noted that the values of ℑ ef f , due to the neutron evaporation, increases, usually less than 10%.
Considering the level density parameter as a = , rather than a = 0.094A C.N. , the quantity for effective moment of inertia of the compound nucleus varies 6 at the most 6 to 7 %. Hence, this quantity is not sensitive to the level density parameter selected in the computation.
Overall, as experimental values of fission fragment angular distribution are used in this method, we can conclude that fission fragment angular distribution has been successful to calculate the effective moment of inertia of the compound nucleus. 
